
AD-A088 "778 BAKER (MICHAEL) JR INC BEAVER PA F/B 1 /13

NATIONAL DAM SAFETY PROGRAM. UNNAMED TRIBUTARY TO HARMON CREEK.--.'TC(U)
U A . 80 J A OZIUBEK DACW31-80-C-02B

UNCLASSIFIED NL

mlmmmmmImEEEnmE





<- K #NOLMIA

Isc -N..P 8

L OAM IN$PECtN PROGRAM

AA O&VV~ 1 2

.- 4,4
Jet~



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



OHIO RIVER BASIN

WASHINGTON COUNTY, COMMONWEALTH OF PENNSYLVANIA
NDI No. PA 01123
PennDER No. 63-81
SCS No. PA 485

PHASE I INSPECTION REPORT

S.NATIONAL DAM SAFETY PROGRAM,

- /
" iti -! -

• - 2- I

Prepared for: DEPARTMENT OF THE ARMY
Baltimore District, Corps of Engineers
Baltimore, Maryland 21203

Prepared b3!: MICHAEL BAKER, JR., INC.
Consulting Engineers
4301 Dutch Ridge Road . ,
Beaver, Pennsylvania 15009

15.: ,i:., / - :>  ,; 1 DT-
S E LE T11

SEP 8 198~

This ~~uant has been appimwedSfor pubic rolea, =id alwe; it
dliatrbutioni is ,uni.d.

/6... ii



This report is prepared under guidance contained in the"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condition
of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I
Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of fieldconditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam will
continue to represent the condition of the dam at some point in
the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential. 
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NIAPHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

PA 485, Washington County, Pennsylvania
NDI No. 01123, PennDER No. 63-81, SCS No. PA 485

Unnamed Tributary to Harmon Creek
Inspected 20 March 1980

ASSESSMENT OF
GENERAL CONDITIONS

PA 485 is classified as an "Intermediate" size - "High"
hazard dam. The dam, owned by the Washington County Commis-
sioners, is used to reduce floodwater damages in the Harmon
Creek Watershed. The dam and appurtenant structures were
found to be in good condition at the time of the inspection.

"Hydrologic/hydraulic evaluations, performed in accordance
with procedures established by the Baltimore District, U.S.
Army Corps of Engineers, for Phase I Inspection Reports,
revealed that the spillway will pass the Probable Maximum
Flood (PMF) without overtopping the dam. A spillway design
flood (SDF) equal to the PMF is required for PA 485. The
spillway is therefore considered to be "adequate".

The visual inspection revealed several minor deficiencies
which require remedial action by the owners of the dam:

1) Remove the debris which has collected in the trash
rack in front of the low-level intake on the riser
unit.

2) Repair the minor tire rutting along the crest of
the dam. Vehicles should be prevented from traveJ-
ing along the dam crest.

3) Reseed the areas along the dam crest and the berm
on the upstream face of the dam where vegetation
is sparse.

4) Repair the erosion gulley on the downstream side
of the dam along the junction of the embankment
and right abutment.

5) Regrade the berms on the downstream face of the
embankment to provide better surface drainage.

It is also recommended that the slide in the left abutment
immediately upstream from the emergency spillway be monitored
during future inspections to ensure that this does not. become a significant problem.
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PA 485

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rainfall, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
given by the National Weather Service, the owner
should activate the emergency operation and warning
system.

Submitted by:

MICHAEL BAKER, JR., INC.

, 0 1! , N

, - John A. Dziubek, P.E
,JIj /, ,Engineering Manager-Geotechnical

. " / Date: 10 July 1980

Approved by:

DEPARTMENT OF THE ARMY
B LTIMORE DISTRICT CORPS OF ENGINEERS

"-Colonel, Corps of Engineers
District Engineer

Date: ( l t
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PA 485

Overall View of Upstream Face of Dam from Reservoir Area

Overall View of Crest of Dam and Downateam Face from Right Abutment
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PHASE I INSPECTION REPORT
4NATIONAL DAM INSPECTION PROGRAM

PA 485
NDI No. PA 01123, PennDER No. 63-81, SCS No. PA 485

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority - The Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
program of inspection of dams throughout the
United States.

b. Purpose of Inspection - The purpose of inspection
is to determine if the dam constitutes a hazard to
human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances - PA 485 is a
zoned earthfill embankment with a total length of
630 feet, including the emergency spillway on the
left abutment. The minimum top of dam elevation
is 931.8 feet Mean Sea Level (M.S.L.). The height
and crest width of the embankment are 78 feet
and 14 feet, respectively. The upstream face of
the embankment has a slope of 3H:lV (Horizontal to
Vertical) with a 40 foot wide bench located between
Elevation 880.3 feet M.S.L. and Elevation 884.3 feet
M.S.L. The downstream face of the embankment has
a slope of 2.5H:lV. There are two benches on the
downstream face; the first is 10 feet wide and is
located between Elevation 895.0 feet M.S.L. and
Elevation 896.0 feet M.S.L.; the second is 20 feet
wide and lies between Elevation 883.0 feet M.S.L.
and 885.0 feet M.S.L.'

The embankment was constructed using three zones
of fill material. The inner core of the dam, zone
I, consists of fine-grained, relatively impervious
material. The core section has 1.5H:lV side
slopes to Elevation 917.7 feet M.S.L. Above this
point, the core extends vertically to within
5 feet of the crest of the dam. The width of this
vertical section is 14 feet. The outer shell of

'The two benches on the downstream side of the embankment have
a 1 percent slope down towards the right abutment. Elevations
listed above correspond to the elevations of the benches at
Stations 3+12 on the top of dam profile included in Appendix A.
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the embankment, zone II, was constructed using
weathered siltstone and silty sand. Additional
fill, zone III, was placed at the upstream and
downstream toe of the embankment. This material
consists of crushed rock excavated from the emer-
gency spillway, cut-off trench, principal spill-way, and left abutment.

A cut-off trench with a minimum depth of 3 feet,
side slopes of 2H:lV, and a bottom width ranging
from 12 feet to 22 feet extends under the entire
length of the embankment. Zone I material was
used to backfill the cut-off trench.

The drainage system for the dam has four components:
(1) a foundation drain, (2) a chimney drain, (3) a
rock face blanket drain, and (4) an outlet blanket
drain. The foundation drain consists of a 12 inch
perforated drain pipe and graded drain fill. It
extends from the base of the left abutment to
normal pool level on the right abutment. The
chimney drain is located on the downstream side of
the embankment between the zone I and zone II
fills. This drain material is 10 feet thick. It
does not cover the full length of the embankment,
rather, it is divided into two sections which
extend approximately 75 feet out from each abutment.
The chimney drain outlets into the foundation
drain. Drainage for the left abutment is provided
by a rock face blanket drain which consists of a
blanket of coarse aggregate approximately 8.5 feet
thick. This drain outlets into the outlet blanket
drain which extends from the junction of the
chimney drain and the base of the left abutment to
the downstream toe of the embankment.

Rock gutters have been placed at the junctions of
the embankment and abutments to provide surface
drainage.

The principal spillway is a drop-inlet structure
consisting of a two stage reinforced concrete
riser connected to a 30 inch diameter reinforced
concrete outlet pipe. The low-level inlet on the
riser unit is a 1.5 foot wide by 1.0 foot high
orifice with an invert elevation of 879.5 feet
M.S.L. This orifice maintains the normal pool
level at Elevation 879.5 feet M.S.L. The upper-
level inlet consists of two concrete overflow
weirs with rounded downstream edges. The weirs
are located on either side of the riser unit.
Each is 7.5 feet long and has a crest elevation of
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895.5 feet M.S.L. There is a rectangular opening9 7.5 feet wide and 1.25 feet high above each weir.
The openings to the low-level and upper-level
inlets are protected by metal trash racks.

The outlet pipe from the riser unit is 484 feet
long and has 15 concrete anti-seep collars. The
pipe exits into a concrete impact basin at the
downstream toe of the embankment.

The reservoir drain consists of a trapezoidal
channel leading from the reservoir area to a
30 inch diameter opening at the base of the riser
unit. The channel is 3.5 feet deep, 30.6 feet
wide, and has lH:lV side slopes. The invert
elevation of the drain opening at the base of the
riser unit is 855.5 feet M.S.L. The reservoir can
be drawn down by opening the 30 inch gate valve
which covers this opening. The controls for the
gate valve are located on the top of the riser
unit.

The emergency spillway for the dam is located at
the left abutment. It consists of a vegetated
trapezoidal channel with a bottom width of 50 feet
and 2H:lV side slopes. The spillway was designed
as an earth and rock cut in the left abutment of
the dam. The control section in the spillway,
located approximately along the centerline of the
crest of the dam, is at Elevation 917.7 feet
M.S.L. Downstream from the emergency spillway is
a 5 foot high protection dike (see Plates 3 and 5
for details).

b. Location - PA 485 is located on an unnamed tributary
to Harmon Creek, 175 feet north of Township Route
T-819 in Washington County, Pennsylvania. The dam
is approximately 1.5 miles northwest of Eldersville.
Pennsylvania. The dam and reservoir can be found
on the Steubenville East, West Virginia-Pennsylvania-
Ohio 7.5 minute USGS topographic quadrangle.

c. Size Classification - The dam is 78 feet high and
has a storage capacity of 951.8 acre-feet. The
dam is therefore in the "Intermediate" size
category.

d. Hazard Classification - There are two homes located
immediately downstream from the dam. Loss of life
in these structures during a dam failure is believed
likely to occur. The dam is therefore in the
"High" hazard category.

3



e. Ownership - The dam is owned by the Washington
County Commissioners, Washington County Courthouse,
Washington, Pennsylvania.

f. Purpose of Dam - PA 485 is one of several floodwater
retarding dams constructed by the U.S. Department
of Agriculture, Soil Conservation Service (SCS) in
the Harmon Creek Watershed. Its purpose is to
reduce floodwater damages in the downstream areas
of the watershed.

g. Design and Construction History - The dam was
designed by the SCS in 1975. Construction was
begun in April 1976 and completed in October 1977.
The contractor responsible for construction of the
dam was Solomon-Teslovich of Masontown, Pennsylvania.

h. Normal Operating Procedures - The reservoir level
is typically maintained by the low-level inlet on
the riser unit at Elevation 879.5 feet M.S.L.
Washington County and SCS personnel inspect the
dam each year according to the procedures for
annual inspections of SCS dams of this type.

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 2.18

b. Discharge at Dam Site (c.f.s.) -

Peak Outflow at -
Crest of Riser (El. 895.5 ft. M.S.L.) - 28.5
Crest of Emergency Spillway (El.

917.7 ft. M.S.L.) - 132
Design High Water (El. 920.9 ft. M.S.L.) - 825
Top of Dam (El. 931.2 ft. M.S.L.) - 8693

Maximum Known Non-Damaging Discharge - 120

c. Elevation (feet above M.S.L.) -

Design Top of Dam - 931.2
Design High Water - 920.9
Crest of Emergency Spillway - 917.7
Crest of Upper-Level Inlet - 895.5
Invert of Low-Level Inlet - 879.5
Normal (Sediment) Pool - 879.5
Streambed at Downstream Toe - 853+
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d. Reservoir (feet) -

Length of Normal Pool (El. 879.5 ft.
M.S.L.) - 1800

Length of Maximum Pool (El. 931.2 ft.
M.S.L.) - 5350

e. Storage (acre-feet) -

Normal Pool (El. 879.5 ft. M.S.L.) - 43.52
Crest of Emergency Spillway (El. 917.7 ft.

M.S.L.) - 536.8
Design High Water (El. 920.9 ft. M.S.L.) - 621.8
Top of Dam (El. 931.2 ft. M.S.L.) - 951.8

f. Reservoir Surface (acres) -

Normal Pool (El. 879.5 ft. M.S.L.) - 5.7
Crest of Emergency Spillway (El. 917.7 ft.

M.S.L.) - 25.5
Design High Water (El. 920.9 ft. M.S.L.) - 27.7
Top of Dam (El. 931.2 ft. M.S.L.) - 37.0

g. Dam-

Type - Zoned earthfill embankment
Length (feet) - 630
Height (feet) - 78
Crest Width (feet) - 14
Slopes - Upstream - 3H:lV with a 40 foot wide bench

between El. 880.3 ft. and 884.3 ft.
M.S.L.

Downstream - 2.5H:lV with a 10 foot wide bench
between El. 895.0 ft. and
896.0 ft M.S.L. and a 20 foot.
wide bench between El. 883.0 ft.
and 885.0 ft. M.S.L.

Zoning - The embankment was constructed using three
zones of fill material. The fine-grained, im-
pervious inner core, zone I, has 1.5H:lV side
slopes to El. 917.7 ft. M.S.L. Above this
point, the core extends vertically to within
5 feet of the crest of the dam. The outer
shell of the embankment, zone II, was con-
structed using weathered siltstone and silty
sand. Additional fill, zone III, consisting
of crushed rock from the various excavations,
was placed at the upstream and downstream toe
of the embankment (see Plate 5 for details).

2This volume is reserved for a 50-year accumulation of sediment.
It is not included in floodwater storage calculations.
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Cut-off - There is a cut-off trench with a minimum depth
of 3 feet, side slopes of 2H:lV, and a bottom
width ranging from 12 feet to 22 feet along
the centerline of the embankment.

Drains - A foundation drain, a chimney drain, a rock
face blanket drain at the left abutment, and
an outlet blanket drain have been included in
the dam.

Grout Curtain - None

h. Diversion and Regulatory Tunnel - None

i. Spillway (Emergency Spillway) -

Type - Vegetated trapezoidal earth and rock cut channel
at the left abutment

Length Along Centerline (feet) - 440
Bottom Width (feet) - 50
Side Slopes - 2H:lV
Crest Elevation (feet M.S.L.) - 917.7

j. Reulatory Outlets (Principal Spillway) - The principal
spillway is a standard SCS two stage covered riser unit.
The low-level inlet is a 1.5 foot wide by 1.0 foot high
orifice with an invert elevation of 879.5 ft. M.S.L.
The upper-level inlet consists of two concrete overflow
weirs with a total weir length of 15 feet. The crest
of the upper-level inlet is at El. 895.5 ft. M.S.L.

The outlet pipe from the riser unit is a 30 inch dia-
meter reinforced concrete pipe 484 feet long. This
pipe exits into a concrete impact basin at the down-
stream toe of the embankment.

The reservoir drain consists of a 30 inch diameter
opening at the base of the riser unit (invert El.
855.5 ft. M.S.L.). The drain is controlled by a
30 inch gate valve operated from the top of the riser
unit.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

PA 485 was designed as a single purpose floodwater
retarding structure. It is one of several flood control
dams constructed by the SCS in the Harmon Creek Watershed
to reduce flood damages in the lower reaches of the
basin. The dam was designed to retard the 100-year
frequency storm without discharge occurring in the
emergency spillway.

PA 485 was designed by the SCS according to its standard
procedures for structures of this type. Design data
reviewed for this report included the following:

1) SCS Drawings No. PA-485-P, "Harmon Creek
Watershed Project, Brooke and Hancock Counties,
West Virginia, Washington County, Pennsylvania,
Floodwater Retarding Dam PA-485," 52 sheets
"as built" 12 October 1977.

2) "Design Report, Site PA-485, Pennsylvania,"
U.S. Department of Agriculture, Soil Conserva-
tion Service, undated (copy obtained from
Harrisburg office of the SCS).

3) Inspection reports filed by the Pennsylvania
Department of Environmental Resources' (PennDER)
personnel during construction of the dam
(from 16 April 1976 to 17 October 1977).

4) The permit application and various pieces of
correspondence contained in the PennDER file
on the dam.

5) The "Erosion and Sediment Control Plan"
prepared by the SCS office in Washington,
Pennsylvania for this dam.

2.2 CONSTRUCTION

The construction of PA 485 was performed by Solomon-
Teslovich of Masontown, Pennsylvania. Construction was
begun in April 1976 and completed in October 1977. No
mention of significant problems during construction is
made in any of the available information.
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2.3 OPERATION

The reservoir level is typically maintained by the low-
level inlet of the riser unit at Elevation 879.5 feet
M.S.L. Washington County and SCS personnel inspect the
dam each year according to the procedures for annual
inspections of SCS dams of this type.

2.4 EVALUATION

a. Availability - The information reviewed is readily
available from the PennDER file on the dam and
from the SCS office in Harrisburg, Pennsylvania.

b. Adequacy - The information available is adequate
for a Phase I Inspection of this dam.

c. Validity - There is no reason at the present time
to question the validity of the available information.

8



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General - The visual inspection was performed on
20 March 1980. No unusual weather conditions were
experienced and the reservoir was 2.8 feet above
normal pool. The dam and appurtenances were found
to be in good condition at the time of the inspection.
Noteworthy observations made during the visual
inspection are described in the following paragraphs.
The complete visual inspection check list, field
sketch3 , top of dam profile, and typical cross-
section are presented in Appendix A.

b. Dam - The following is a list of the minor deficien-
c3s observed during the visual inspection of the
embankment and abutments.

1) There is some minor tire rutting along the
crest of the embankment from vehicles being
driven over the dam. Measures should be
taken to prevent vehicles from driving on the
embankment.

2) Vegetation is relatively sparse in several
areas on the dam crest and on the berm on the
upstream face of the embankment. These areas
should be reseeded.

3) There is a small slide on the left abutment
upstream of the emergency spillway. This
slide does not represent a significant problem
to the embankment or the emergency spillway
at the present time.

4) Some water has collected on the berms on the
downstream face of the dam. These areas are
above the reservoir level which indicates
that the water is probably the result of
recent precipitation and not seepage through
the embankment.

3Stationing on the field sketch prepared for this report is
different than that shown on SCS design plans included as
plates in Appendix E. Any references made to stationing in
this report refer to the stations shown on the field sketch
and not those on the SCS design drawings.
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(Note: During the field review a small mud
slide was observed on the left abutment
adjacent to the downstream rock gutter approxi-
mately 30 feet downstream from the crest.
This slide does not affect the structural
stability but may clog the rock gutter with
soil.)

5) A small erosion gulley has developed on the
downstream side of the dam along the junction
of the embankment and right abutment.

c. Appurtenant Structures - A small amount of debris
has collected in the trash rack protecting the
low-level inlet. A small amount of water has
collected in the upstream section of the emergency
spillway. This water is probably the result of
recent precipitation. No other problems in the
appurtenant structures were observed.

d. Reservoir Area - The reservoir slopes are primarily
forested and relatively steep. The small slide
mentioned in Section 3.l.b., item 3 was the only
evidence of slope instability observed during the
inspection.

The dam was designed with a sediment storage
capacity equivalent to 50-years of sediment accumu-
lation. There was no indication that sedimentation
was occurring at a rate faster than that anticipated
by the SCS in the design of this dam.

e. Downstream Channel - A board approximately 1.0 foot
high has been placed across the bottom of the
outlet channel approximately 150 feet downstream
from the impact basin. A fence also crosses over
the channel at this point. Debris collecting in
the fence and the board combine to back up water
in the outlet channel, forming a small pool approxi-
mately 2 feet deep. It appears that this pool was
created to provide an area for geese. The backwater
from this pool reaches the impact basin but does
not represent a significant restriction to flow
out of the outlet channel.

The outlet channel passes under Township Route
T-819 approximately 175 feet downstream from the
impact basin. Flow is carried under this road by
an opening 5 feet high by 20 feet long. Immediately
downstream from this road are two residential
structures. The next structures are located
approximately 2000 feet further downstream on
Harmon Creek.

10



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The dam and appurtenances are inspected by Washington
County and SCS personnel each year according to the
procedures for annual inspections of SCS dams of this
type. Formal maintenance and inspection procedures are
presented in the "Erosion and Sediment Control Plan"for this dam.

4.2 MAINTENANCE OF DAM AND APPURTENANCES

Routine maintenance is performed periodically by Washington
County personnel. Formal maintenance procedures are
described in the "Erosion and Sediment Control Plan"
for this dam. At the present time, maintenance of the
dam and appurtenances is considered to be adequate.

4.3 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

An emergency warning procedure is being developed for
PA 485. However, at the present time, no formal pro-
cedure is in effect.

4.4 EVALUATION OF OPERATIONAL ADEQUACY

The present operational and maintenance procedures for
the dam are considered to be adequate. Formal emergency
warning procedures should be developed and implemented.

11



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - Hydrologic and hydraulic design
calculations for PA 485 were obtained from the SCS
design report for this dam. The dam was built as
part of a system to reduce floodwater damages in
the downstream reaches of the Harmon Creek Watershed.
It was designed to retard the 100-year frequency
storm without discharge occurring in the emergency
spillway. A sediment storage volume equivalent to
a 50-year accumulation of sediment has been provided.

The elevations of the design high water level and
the top of dam were determined by routing the
emergency spillway and freeboard hydrographs
developed by the SCS through the reservoir. Both
hydrographs were based on a storm duration of 6
hours. A summary of rainfall, hydrograph, and
routing data used by the SCS is presented in
Appendix D.

b. Experience Data - Washington County personnel
reported that the emergency spillway has never
been activated on this dam. The maximum pool
level of record is approximately at Elevation
905.4 feet M.S.L., 15.5 feet below the crest of
the emergency spillway. This level was reached
sometime in the summer of 1978 when local residents
blocked the intakes on the riser unit. Washington
County personnel did not become aware of this
situation until the pool level had reached the
elevation stated above, at which time the blockage
was removed and the reservoir level lowered. No
problems were reported to have arisen from this
high pool level.

c. Visual Observations - No conditions were observed
during the visual inspection which would indicate
that the dam and appurtenances could not perform
satisfactory during a flood event.

d. Overtopping Potential - PA 485 is an "Intermediate"
size - "High" hazard dam requiring evaluation for
a spillway design flood (SDF) equal to the Probable
Maximum Flood (PMF). Since the dam was designed
by the SCS using precipitation values approximately
equal to the Probable Maximum Precipitation,
the dam should be capable of safely passing the
SDF without overtopping. After reviewing the

12



hydrologic and hydraulic calculations prepared by
the SCS and judging them to be accurate, it was
determined that further hydrologic or hydraulic
analyses were unnecessary.

e. Spillway Adeguacy - The dam and appurtenances, as
outlined above, were designed to safely pass a
freeboard hydrograph approximately equal to the
PMF. Therefore, the spillway is considered to be
"adequate".

13



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observation - No structural inadequacies
were noted during the visual inspection of PA 485.
The small slide in the left abutment upstream from
the emergency spillway does not affect the embankment
at this time. This area should be monitored in
future inspections to ensure that it does not
develop into a significant problem.

b. Design and Construction Data - Calculations of
embankment slope and foundation stability were not
available for review. However, summary reports
from the SCS Soil Mechanics Laboratory at Lincoln,
Nebraska dated 13 November 1974, 13 June 1972, 21
March 1972, and 23 September 1971 presented the
results of the laboratory soil testing program and
slope stability analysis performed. Total stress
shear strength parameters obtained and used in the
slope stability analysis were reported as follows:

Foundation Materials -

Soil Type - Sandy Clay (CL) and
Clayey Gravel (GC)

Type of Test Performed - Direct Shear Test
Angle of Internal

Friction (0) - 30.50
Cohesion (c) - 0
Sample Type - Remolded*

*(Note: A Shelby tube sample was obtained for
testing; however, because of the gravel, a small
diameter undisturbed test sample could not be
adequately trimmed. Remolded and compacted
samples were then prepared for testing.)

Zone I (core) Embankment Materials -

Soil Type - Silts and Clays (ML,
MH, CL)

Type of Test Performed - Consolidated Undrained
Triaxial Shear Test

Angle of Internal
Friction (0) - 15.50

Cohesion (c) - 450 p.s.f.
Sample Type - Minus No. 4 Sieve, Re-

molded and Compacted at
100% Standard Proctor
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Zone II (shell) Embankment Materials -

Soil Type - Weathered Siltstone
(GM)

Type of Test Performed - Consolidated Undrained
Triaxial Shear Test

Angle of Internal
Friction (0) - 15.50

Cohesion (c) - 750 p.s.f.
Sample Type - Mixture of 40% minus

No. 4 material and 60%
rock, compacted to 85%
of Standard Proctor*

*(Note: A method specification was used for con-
struction of the shell material - "minimum 6
passes with a 450 p.s.i. tamping roller per lift.")

Zone III embankment material shear strength is the
same as zone II material. Additional testing of
the strip mine spoil placed on the borrow area
showed the shear strength exceeded the strength
parameters presented above.

The results of the stability calculations (using a
Modified Swedish Circle Method) for various embank-
ment designs was presented. The resulting minimumfactor of safety for the upstream slope under full

drawdown conditions and the "as built" configuration
was 1.35. The resulting minimum factor of safety
for the downstream slope under steady state seepage
was 1.52. Design revisions of the drainage system,
including a chimney drain, foundation drains, and
abutment drainage, would increase the analyzed
factor of safety from the reported 1.52.

Based upon the above information, coupled with the
visual inspection, it is concluded that further
stability assessments of the embankment are not
necessary.

c. Operating Records - Nothing in the available
operating information indicates cause for concern
relative to the structural stability of the dam.

d. Post-Construction Changes - No changes adversely
affecting the structural stability of the dam have
been performed.

e. Seismic Stability - The dam is located in Seismic
Zone I of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, "Recommended

15



Guidelines for Safety Inspections of Dams." This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is
not warranted.

16



SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSEMENT

a. Safety - The dam and its appurtenant structures
were found to be in good overall condition at the
time of the inspection. PA 485 is an "Intermediate"
size - "High" hazard dam requiring evaluation for
an SDF equal to the PMF. As discussed in Section
5, the dam was designed by the SCS to safely pass
the PMF without overtopping the dam. The spillway
is therefore considered to be "adequate".

b. Adequacy of Information - The information available
and the observations made during the field inspection
are considered to be adequate for a Phase I Inspec-
tion of this dam.

c. Urgency - At the present time, there are no major
problems which require remedial action by the
owners of the dam.

d. Necessity for Additional Data/Evaluation - No
conditions were observed during the inspection of
this dam which warrant additional evaluation at
this time.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection and review of information revealed
several minor deficiencies which require remedial
measures by the owners of the dam.

1) Remove the debris which has collected in the
trash rack in front of the low-level intake
on the riser unit.

2) Repair the minor tire rutting along the crest
of the dam. Vehicles should be prevented
from traveling along the dam crest.

3) Reseed the areas along the dam crest and berm
on the upstream face of the embankment where
vegetation is sparse.

4) Repair the erosion gully on the downstream
side of the dam along the junction of the
embankment and right abutment.

17



5) Regrade the berms on the downstream face of
the embankment to provide better surface
drainage.

It is also recommended that the slide in the left
abutment immediately upstream from the emergency spillway
be monitored during future inspections to ensure that
this does not become a significant problem.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rainfall,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.

18



APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION
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M~ICHAEL BAKER. JR., INC. PA 485 A1

THE BAKER ENGINEERS

14 May 1980 TOP OF DAM PROFILE
Box 280 TYPICAL CROSS-SECTION

Beaver, Pa. ISM0

DATE OF INSPECTION - 20 March 1980

?33.2 :; A

A#0 f 300 4"



APPENDIX B

ENGINEERING DATA CHECK LIST
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B-5

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 2.18 sq.mi. (Primarily forested with

some residential areas in the upper
portion of the basin)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 879.5 ft. M.S.L.

(43.5 ac.-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 917.7 ft. M.S.L.

(536.8 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: 920.9 ft. M.S.L. (621.8 ac.-ft.)

ELEVATION TOP DAM: 931.8 ft. M.S.L. (minimum top of dam)

SPILLWAY: Emergency Spillway

a. Crest Elevation 917.7 ft. M.S.L.
b. Type Vegetated trapezoidal earth and rock cur channel
C. Bottom Width (Perpendicular to Flow) 50 ft.

d. Length of Spillway along Centerline (Parallel to Flow)
440 ft.

e. Location Spillover Left abutment
f. Number and Type of Gates None

OUTLET WORKS: Principal Spillway

a. Type 2-stage drop-inlet riser connected to a 30 in. concrete
b. Location 250 ft. from the left abutment outlet pipe
c. Entrance Inverts El. 879.5 ft. M.S.L. (low-level inlet);
d. Exit Inverts El. 853.0 ft. M.S.L. El. 895.5 ft. M.S.L.

(upper-leel inlet)
e. Emergency Drawdown Facilities 30 in. drain, invert El.

855.5 ft. M.S.L. at base or
HYDROMETEOROLOGICAL GAGES: None riser unit.

a. Type
b. Location
c. Records

MAXIMUM KNOWN NON-DAMAGING DISCHARGE 120 c.f.s.
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PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS



DETAILED PHOTOGRAPH DESCRIPTION

Overall View of Dam
Top Photo - Overall View of Upstream Face of Dam from
(OV-T) Reservoir Area
Bottom Photo - Overall View of Crest of Dam and Downstream
(OV-B) Face from Right Abutment

Photograph Location Plan

Photo 1 - View along Crest of Dam from Right Abutment

Photo 2 - View of Riser Unit from Reservoir Area

Photo 3 - View of Debris on Upstream Face of Dam
(Note: debris was deposited by high water level
described in Section 5)

Photo 4 - View of Eroded and Sloughing Area of Reservoir Slope
to the Left of Emergency Spillway

Photo 5 - View of Emergency Spillway Looking Upstream

Photo 6 - View of Emergency Spillway Looking Downstream

Photo 7 - View of Impact Basin and Rock Gutter along Left
Abutment

Photo 8 - View of Water Collecting at Toe of Bench on Downstream
Side of Embankment

Note: Photographs were taken on 20 March 1980.
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PA 485

PHOTO 1. View along Crest of Dam from Right Abutment

PHOTO 2. View of Riser Unit from Reservoir Area



PA 485

PHOTO 3. View of Debris on Upstream Face of Dam

PHOTO 4. View of Eroded and Sloughing Area of Reservoir Slope to the
Left of Emergency Spillway



PA 485

PHOTO 5. View of Emergency Spillway Looking Upstream

PHOTO 6. View of Emergency Spillway Looking Downstream



PA 485

PHOTO 7. View of Impact Basin and Rock Gutter along Left Abutment

PHOTO 8. View of Water Collecting at Toe of Bench on Downstream Side
of Embankment
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: PA 485

PROBABLE MAXIMUM PRECIPITATION (PMF) - 24.1 INCHES/24 HOURS
(1

STATION 1 2 3 4 5

Station Description PA 485

Drainage Area (square miles) 2.18

Cumulative Drainage Area 2.18
(square miles)

Adjustment of PMFrfyr Zone 7
Drainage Area (Z)

(2

6 fours 102
12 Hours 120
24 hours 130
48 Hours 140
72 Hours

Snydnr Hydrokrapn

Parameters

Zone (3) 28B

C p/Ct(4) 0.57/1.7

L (miles) (5)2.89

LCa (miles)(5) 1.53

t - Ct (LL ca)0*3 (hours) 2.66

Spillway Data
Crest Length (ft) (Spillway rating curve information is presented on Sheet 4)
Freeboard (ft)
Discharge Coefficient
Exponent

(i)Hydrometeorological Report 33 (Figure 1), U.S. Army. Corps of Engineers, 1956.

(2)Hydrometeorological Report 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.

(3)Hydrological zone defined by Corps of Engineers, Baltimore District, for determining Snyder's Coefficients
(Cp and Ctd.

(4)Snyder's Coefficients.

(5)L - Length of longest water course from outlet to basin divide.
L - Length of water course from outlet to point opposite the centroid of drainage area.

1
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APPENDIX F

REGIONAL GEOLOGY



PA 485
NDI No. PA 01123, PennDER No. 63-81, SCS No. PA 485

REGIONAL GEOLOGY

PA 485 is located in the Pittsburgh Plateaus Section of the
Appalachian Plateaus Physiographic Province. Bedrock units
below the dam are contained in the Glenshaw formation of the
Conemaugh group, Pennsylvanian system. The Glenshaw formation
consists of cyclic sequences of sandstone, shale, red beds,
and thin limestone and coal; several fossiliferous limestone;
and Ames limestone bed at the top of the formation. The
base of the Ames limestone is exposed in the emergency
spillway cut approximately at Elevation 925 feet M.S.L.
Above the Ames limestone on the valley walls is the Casselman
formation of the Conemaugh group. This formation consists
of cyclic sequences of sandstone, shale, red beds, and thin
limestone and coal. Immediately below the Ames limestone is
a unit known as the "Pittsburgh Red Beds" which consists of
greenish-gray, red, and variegated clay shales. This unit
has been known to cause landslide problems in the Pittsburgh
Region.

The Pittsburgh coal was projected at approximate Elevation
1150 feet M.S.L. or 219 feet above the top of the dam.
Subsequent to the site investigation and soil mechanics
testing for this site by the SCS, strip mine spoil ranging
in thickness from approximately 2 to 4 feet was spread over
the borrow area on top of the left abutment. This mining
activity and other strip mining activity in the watershed
area were mining the Pittsburgh coal. (Note: from the
information available it is estimated that this strip mine
spoil was used as zone II material in the embankment.)

The left abutment of the dam was composed of thin to thick
bedded, weathered, moderately soft, shaly siltstone. This
abutment was nearly vertical originally and was cut back to
lH:lV during construction. The siltstone excavated was
placed as a rockfill buttress on both the upstream and
downstream slopes. On the right abutment, residual and
colluvial soils overlie the weathered shaly and sandy siltstone.
In the floodplain, alluvium of silty clay (CL) originally
extended to a depth of 4.0 feet. Below the CL material was
a clayey gravel (GC) to a depth of 9.0 feet. Blow counts in
this material ranged from 6 to 7 blows per foot during the
original drilling program. Below 7 feet to 29 feet is
residual or colluvial sandy clay (CL) with strata of clayey
gravel (GC). This material had blow counts ranging from 26
to 69 blows per foot. During construction of the dam the
upper 9.0 feet of valley alluvium was removed prior to
placing embankment material.



A regional geology map and legend are presented on the
following pages. Additional site geology can be obtained by
reviewing the "Detailed Geologic Investigation Report" in
the SCS design folder for this dam.
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GROUP FORMATION DESCRIPTION

Alluvium %and, gravel. clay.

Terrace deposits Sand, clay, gr'avel on terraces above present
uivers; includes Carmichael- Formation.

Cyclic sequences of sandstone, shale, red beds,Gjreene thin limsestones and coals.

Washinton Pw Cyclic sequences of sandstone, shale, limeston,,
z ahntn P and coal; contains Washington coal bed at base.

Waynesburg Cyclic sequences of sandstone, shale, limestosne
and coal; contains Waynesbusrg coal bed at base.

MONONGAHELA C (yclic sequences of shale. limestone, sandstone
and coal; contains Pittsburgh coal bed at base.

Cosselman Pcc Cyclic sequence of sandstone, shale, red beds
and thin limestone andi coal.

0

Q. Ames-
z
0
U

Cyclic sequences of sandstone, shale, red bseds
Glenshaw Pcg and thin limestone and coal; several fossil-

iferous limestone; Ames limestone bed at top.

IRS

Cyclic sequences oif shale. sandstone, limestone,
z and coal; contains Blrookville coal at base and

zVanport Upper Freeport coal at top; wvithin group Are
the commercial Vanport limestone and Kittann.

161. ingand Caincoals.

POTTSVILLE Sandstone and shale; containq some conglom-
crate and locally mineable cosal.

Mauch Chuhni contains WYmps Gap ant 1,0valhanna lime-
stns


